In this research, we have developed a multiple-input multiple-output (MIMO) multipath fading channels based antenna for indoor compact MIMO applications. In this research, we have simulated the proposed antenna using MATLAB environment. A detailed performance analysis has been performed by taking various performance parameters in account for indoor and outdoor wireless local area networks (WLAN). The proposed MIMO antenna is developed for WLAN applications in the bandwidth of 2.4-5.0. Our simulation results found the best size of compact MIMO antenna, which is 29.7 mm length and 38.03 mm length for all WLAN frequencies. The antenna for 5.0 GHz band only would be the smallest one when compared to the other frequencies. It is also observed that the radiation resistance and Gain decreases with the rise in the frequency, whereas efficiency marginally decreases on the edge frequency bands on both higher and lower levels. Efficiency gives its highest performance values with 3.0GHz frequency band. Character Impedance stays almost constant in all of the experiments.
Introduction
In the wireless communication system, multiple antennas became very popular because of their sudden change in efficiency, capacity and speed of data transmission. The purpose of this thesis is to describe MIMO and ultra wide bands. For better understanding of multiple antennas, antenna mechanism, antenna characteristics and basic parameters are discussed here. Wireless communications were mainly used for the voice and smaller data transfers. For large data transfers we used wired communications. In recent years, there has been a quick change in wireless multimedia applications. As a result, the demand of wireless communication with high data transfer rate is increased but with the traditional antennas this is not possible because of multipath fading and interference. The transmitter antenna transmits signal to the receiver antenna but the transmitted signal face many obstacles like trees, buildings etc and the signal becomes faded and distorted. This is called multipath fading. To improve the multipath fading and to improve the signal quality we used multiple antennas.
There are four types of multiple antennas: SISO, SIMO, MISO and MIMO. SISO has one antenna at the transmitter and one antenna at the receiver. SIMO has one transmitter antenna and multiple antennas at the receiver. Here one signal is transmitted and the multiples are received. MISO has multiple antennas at transmitter and one antenna at the receiver. MIMO has multiple antennas at transmitter and receiver. MIMO technology has many advantages. We can remove multipath fading and interference with the help of MIMO technology. We can also increase the efficiency, signal quality with MIMO technique. Orthogonal frequency division multiplexing (OFDM) is a type of frequency division multiplexing modulation technique which is used to transmit larger amount of data. OFDM divides the data into smaller sub signals and transmitting data simultaneously at different frequencies. The main reason of using OFDM with MIMO is that OFDM is having the ability of turning a frequency-selective MIMO fading channel into multiple flat fading channels. Multiple antenna techniques are used in many areas like WIFI, WIMAX, cellular networks, ultra wide band and WLANS etc. 
Literature Review

Result Analysis
The result analysis of the compact MIMO antenna is performed after the implementation of the proposed antenna. The proposed antenna has been developed using MATLAB simulator installed on a Windows 7 machine with Core i3 Intel Processor and 2GB of RAM. At first, the major task was to get the size of the antenna for various applications. A complete module has been designed in the MATLAB simulator for the calculation of the antenna size and relevant performance parameters. The performance parameters considered in the simulation are Length of the antenna, Width of the antenna, Radiation resistance, Efficiency, Gain and Characteristic Impedance. A simulation for Signal-to-noise ration to Bit error rate has been performed to know the best performing combination from the above four. The simulation when run, have produced the following results. 
Conclusion and Future Work
In this research, the issue of compact size MIMO antenna for the WLAN enabled portable devices has been addressed. The Multiple Input Multiple Output (MIMO) antennas are generally capable of providing higher data transmission rates because of their multiple antennas. But the major hurdle now-a-days arise during the integration process of MIMO antennas in the ultra-slim, compact or other small WLAN enabled devices because of their size issues. It is easily understood able that if the number of Tx/Rx points will rise, also the size of the antenna will increase. Even a smaller increase in the antenna can cause the issue of incompatibility due to the size. In relation to its size, it should also perform well in terms of various data transmission performance parameters like Antenna's shape parameters Thickness, Length, Width along with its performance parameters Radiation Resistance, Efficiency, Gain and Characteristic Impedance. We have calculated the best sizes for the best performance of the compact sized MIMO antenna for WLAN applications. By taking the constant parameters of Antenna thickness, Dielectric Constant and Number of Rx & Tx antennas, we have performed various antenna simulation experiments with changing frequency levels within the WLAN authorized frequency band. We have conducted the experiment with different frequencies in the WLAN band. The size of the antenna decreases with the rise in the frequency. Hence, it shows that if we needed an antenna for 5.0GHz frequency band only, it will be of the smallest size, whereas the antenna for sole 2.4GHz frequency band will be the largest in size. For the best performance in the whole WLAN frequencies, the size applied would be the one for the lowest frequency range. The size of the antenna for its best performance will be 29.7mm length and 38.03mm width for whole WLAN frequency band. The smallest size found in the experiments was 14.19mm length and 18.25mm width for the highest frequency band i.e. 5.0 GHz. It is also observed that the radiation resistance and Gain decreases with the rise in the frequency, whereas efficiency marginally decreases on the edge frequency bands on both higher and lower levels. Efficiency gives its highest performance values with 3.0GHz frequency band.
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www.ijsr.net Licensed Under Creative Commons Attribution CC BY Character Impedance stays almost constant in all of the experiments. In our simulation we have worked on the simulation to find out the possible smallest size of the compact MIMO antenna. For ultra-small portable devices, they can programmed to work with higher frequencies only, which will facilitate the development of the compact MIMO antenna in its smallest size. There is always a possibility of improvement in the existing work. The further experiments can be conducted on the proposed antenna for further reduction in its size. The fabrication of these antennas can be also done in the future.
